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PROBLEM TO BE SOLVED: To provide a nonaqueous electrolyte secondary battery having further 
superior cycle characteristics in respective charge voltages in the nonaqueous electrolyte secondary 
battery in which the charge voltage is set 4.25 V or more. ; SOLUTION: The nonaqueous electrolyte 
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7>iHfc£M\ y yx y 3 ".a * § v ^ixf- p y/n t» >>x y rf a& 
*=fA£if##{f 1, 3-7"^^xy«its^ftffijt^S-ri>^3-A{i 

[0052] 

51t/^-^2 4!i, iEffi2 1ijtffi2 2i£liliU WfficOffiW=J:Sm^»S 

"C-#S. ;ii^!ilffl$-*MT"ffl^TtJ:<, 2ma±m^^im^itxm^t z 

(is i'a-HfcifcJMMcWu Ja^y^.yh^y^ci^m^^ttrsii^sisc 
m®izmzmvm4frt>mn~Mf&.x° l ib&mmmz tmt iu 

[0053] 

ws\ mwu>y-itm^xi>^\ znid&uyy-tixii, mm#V7 

xyzi'A . =Jf y A ffli ^ § <I fc § . 

£*i4>ii*«?fflv victim mt^im^-txm^xhil\ 

^immmii. ^^-^xommMmmzmixx^iztrntUK -m-t 
ixx^icox. ^^^-^i.'o^nv.mmmmm^mitchcott^zt^x 

[0054] 

2 1 *Rv%mmm22 ^±uxn-mtiz^^Kx\^. cco± o&m* 
mmt ixn, Mtrnmrnzmmmmiktzm-mmm^z ztvxz t 

[0055] 

mmnrntixii. mmm^,^ tyimmm^ixit^dm^^ . mui^y 
•vivjymv^j, (l i pf 6 ) ^^^x^ih^im^iztmiti^ 

[0056] 

A7 7ft'Jy«'JfW (LiPF 6 ) <0««(i, WBffifciJWC, 0. 1-2. Om 
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[0057] 

. $R{f, L i BF 4 , LiAsF 6 . LiC10 4 , LiB (C 6 H 5 ) 4 , LiC 
H 3 S0 3s L i C F 3 S0 3 , LiN (S0 2 CF 3 ) 2 , LiN (S0 2 C 2 F 5 ) 
2 , LiN(S0 2 CF 3 ) (S0 2 C 2 F 5 ) , LiN (S0 2 CF 3 ) (S0 2 C 3 
F 7 ) , LiN(S0 2 CF 3 ) (S0 2 C 4 F 9 ), LiC(S0 2 CF 3 ) 3 . Li 
A 1 C 1 4 s LiSiF 6s LiCl, LiSiF Ss i/7)V*U IttVJh-O, O 

[0058] 
[0059] 

iwsntixii. ttz. ztih^m-msxm^y-MzMx.x , mumm^f-^ 

[0060] 

#*jfflHteLTIi. 4-7/kto-l, 3-5***V?5'-2-:*V 
. 4-?no-l, 3-mV7y-2-^ 4-hU7/l/^n^^-l , 3-5> 
^V5>-2-^ 4, 5-y7/fctn-l, 3-i/^y5y-2-*y, JHi^ 
-f-i^y, r-T'fn^^'hv. r-AVo?? by, 1, 2-^ l>^yx;?y, -rh? 
hKn77X h5t Fn75y, 1, 4-^f-^-l 

, 3-y^V7y, BEK^f-zk 7°nt°?)-yft*-f7k T-feh-M);K ?7I^o~h 

N, N-^f-zMS^VJ^Vy, xf-u^y, xbnx^y, x/W^y, 7HJr 

[0061] 

£ ?I £ L T ffl ^ S i t A **F i t V \ z ti K i 0 ft V W * y f s# ft # h Z k tfX % * ^ 

nfky5ri'«iWxxf/K £fc?±4-7/M-o- 1 , 3-^/7^-2-* 
y. 4-?on-l, 3-^^V7y-2-^y. 4 - h U 7;^o^f-;l— 1 , 3- 

y^V7y-2-^y, 4, s-s^m-o-i , 3-i?**vy>-2-*y%Z(r) 
'^yyw^t^-hwmm^xrmmwtmtK, 4-7/M-n-i, 3-v 

**Vy>-2-*>, 4-^nn-l, 3 -a*** V5y- 2 L< . 

m^Mz<\^hxhh. 

/k KS^^/Lx^/L^xfc-'wiSWSxx-f/^ff^ Lv^ 0 lEf«*M&l«J©i$ 
(covert, l«£*4lrCfflvvcfc«J:v^ 2«J2l±£3teLTJBvvtiJ:v\ 

[0062] 

o T t J: v ^ '/MlXh ~> X t> J: \ \ y/MfcO#*tt»«± » 
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[0063] 

ft&tt, jku ^ * ? 'J i^- f-^CTxxf/HMf^i^r ? y i/-h**iHHls6 
ft. jK'jrnKvjor^MM h\ *°yr^yD-hy^- jKy^^yo-Hj/i^*') 

£ L#ffifc£tf # y v-#W «is . 

MftWtii, *°y7vftt-rLyT>tA.drHf7;^nrntvyfc«*M^#:^, #>J 
7 >yft b- y r> k ^-9-7 Warn by y k * / ? no t- U 7;^aifl/>' k <04t 

S-^flt. ^ y 7 -y ft b - y fy k ^ 7/M-ora by y k ^ 7* yiSxx 
t/p k to^S^-ft^ t" £ *f & c: k # S T" § § „ 
^ t , »ftii7c$jEtt«sjSi*» & a, 7 .y ft b~ y rynw&m w y ? mmft? 

Z<D£d%#V~?-te. liSWtffl^TUuL, 2««ELt£»&LTffl^T 
[0064] 

1ES2 1 £ft*r6. WiKfi^K^iEaailMI^fflV^^Ctt. JEffivSftW 
k*Bfc«tT«*mt/MWJk^?g-&LT]EfiM'J&iflMt, N -*f-/U- 2 - bo 

Wl!«S2 1B^M-«.„ 
[0065] 

k^^iCtTJ»€mv'e«iJk^?S^LTtS^iJSraMt, N - y<f-;l/ - 2 - bo 

y Fy^7^k"o^wt5>»S€Tt«^fflX7y-^M^s„ 

y-^fi«*«ft2 2 AfcH^LSSi^ J±tt^ffltTt«gft«*2 2 BSr» 
[0066] 

sec ^si&sb 2 5 Miifmm±mmt^uy^-tm^ 

±IBfcfcft/Sjt«2 2fc^t*7n-5t , MStt8W2 5 
[0067] 

IE&fttt#2 1 A/MIE«y-Fl 6*»fttU fi*lfc1ttt2 2 A#W$>ft«>J 
-F 1 7 frUH'. iEffi2 1i:fttt2 2i:*HJ|-feAl^-^2 4S:^ 
LT^@LT®II«tt*2 0A£ffMU Iffi'J-Fl 6c05tJfj»S^#«fl|l 2fc* 

#t*fc&£. flffiy-F 1 7cr)%&znmi53 nzmmix, 10UIS2 10 

ft«2 2 5r->ffc7)i6S« 1 1 T-tt^*ttffi3 1 Wft»fclR£frf £ . IES2 1 »tfH*2 2 

ZJibny-7 2 4^mfi«|/f 2 5&klcilrS£^ «fil&3 lOWnag 

iJtmMS32, $^#Ml2^t/m!Sffifii«^ 1 3^^^^-y^l4^^L-T^L^« , ) 

[0068] 
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±& itc x -5 izmmm 2 0 a zmmft 3 1 1 , ^*«»a*ftat:wfitet 

&Al^?1±&C ^«^Mc«)WrijEa2 l&tfj|ffi2 2«L, iEfiS2 1 1 
flffi2 2 1 Sr^f -t;NV-? 2 4 2r^LT«HlLTS«^ 2 0 «U ZtimWft 

[0069] 

133 Si, *^^N«Wirzi^^*2<D|lEM9B^ft-9T. 7$*-FSZ&^ 

isliat^i^fc, <r«z&m«i, !E«y-Ki6tt«u-Fi7*^o#tt^^ 
fcwis*? 2 o i y < tvmmmm 3 0 <nm^x txm^tix^h. y - 

F 1 6&tfHffi'.J-K 1 7«u ^SW3 OcOrt^^^tcipj^oT. flUifflHfrrti 

t^-p^ajsn-rv^. j±ny-F 1 em/nm-v 1 7t±. w^err^s 

(Al) Ji(Cu),z 7 jr;KNi) XiiXx>-^X5rt'cO»ffltJ; ^-Wl-Wl 
[0070] 

s- ; <nm$k ^h^tcmmy s *- F 7 ^ a-a 3 3 1 J 0 «£ftT v ^ . *83 

^as»3 0tT£ffiy-Fl 6M/'j|ffiy-Ki 7i«:{^ *MRWf5A£fiftit-*-S 
^^#7^W,3 4#WA£ft-0^ 8*7 4;kfc34li. jEffiU-M 6fttf& 
ffi'J- F 1 7fc*f l/C*ttt*ir*- SWfitJ; «itt3E«y- F 1 6JtV* 

[0071] 

m&H$%\,^ S F 7 4 /k^ df J rnhWitWf^ -f ;FAX(i^Jl7 -f 

fctfTS (fit, *^a^-5yh«4«Mi-CflllR3n*ifc*»** 
. ) - ±iecD0fm. ^oy7^;PA*9(-S®, T^5x7Afg^«fg *°yx^k 
^7 * /fa^- 5> Fstffis-rs. 

m^tc^. xf->uxm, -v^mmx v*zMUzm%z&imtzz t 

»< ea-cimtttfth-s t/fs~^ AiSfcfflKcffl^s ; t #rs § 

[0072] 

Ny (Noy)/Al (T;FS~?A) /CPP (*SSf^y 7'nt"k>-) v P 
ET (-•KiJXfL/yfl/7i'l/-h)/Al/CPP, PET/A 1/PET/CPP 
PET/Ny/A 1/CPP, PET/Ny/ A 1 /Ny/C P P, PET/Ny/Al 
/Ny/PE OfiJlfky) , Ny/PE/ A 1/LLDPE (E«*tK«lt^yxf- 
ky) . PET/PE/A 1 /PET/LDPE (ttS^'Jxf , fttXPET/ 
Ny/Al/LDPE/CPPit'*'J§„ 
[0073] 

04 t33t^L/s«a^2 0c7)IV^lv*Ifc»o/-^W=5r»fffliaT'J,^. IH 
0t^-fJ:£{c. *fM^2 0ii. jEffi2 1tmffi2 2fc^*m)Bfi!&»iJ,jSS^*a»« 
/!23^-a-feyNV-^24S-^LT^LTfiaL. *HS*irv^fc©T*0 ft 
^«ttffaT-7*2 6t:i0«»SaTV^. jfcfc, fl«2 2Ji, -e^iSX{±Mffi{c 
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[0074] 

«s»ifrJi2iBt»jjw-*. 

[0075] 

ffjx 5 y - sfl«*m# 2 2 a izmts iwkz-t, j&mm i x n&mnm 2 2 b £® 

[0076] 

u H-,*i-)v-2-vuyYytcmmMmm#xm^mmfrk« <^x\ 
ism ^fitzm 2 2 t'rn-5 x^immm 2 5 . 

[0077] 

<X^X\ Jfffi2 ltIESy-Fl 6£JK9tf{t4fcfct>fc, **22KJltty-H 1 7 
£&9ft«tfcSL H«-t'AV-^24, j£8?2 1 , HJB-fe^U-^2 4SVftff2 2*)i 

lt^e t . mmmzumT-r 2 6 *s* txmmm 2 0 a sjgjaws . 

St, £O*[Iim*fc20A£7$*-h?^A3 3Tm. Ha*MK5WMW*lft 
[0078] 

^o#7j<m»«^»L. 5 5*- hy 4 iv a 3 3 <mum*p>*mmk 2 0 aw^u 

[0079] 

±aLfc<t 3 t^Htttfr 2 0 A^#SStT*^#7|<WK^aAt-§cOT1±^< . I 
«2 1fttf*fi2 2»±. X«HHrA°V-^2 4K, ^7 -y(KU ^y^'z-A&t'Wt 

-e-xii-t- y v- fc 2 3 mmifzmmm u 9 5 *- >■ 7 a >m> 

3 3 <0rt«(cttA-r* J: 3 1 LT i> i v\ 

[0080] 

a^fflSfU EI*L^v^#7KS»S^#7j< , a? J »i2 3£^lTft«}g«M2 2 Bfcift 

mi\LxiLwmm2 1 Bt=««s*t*. 

[WfiW] 
[0081] 

kit, wtmmmmMmizx^mzmMizmmth* nwcti, otw&m 
nieiiUrid&sftHTVK ni.ay ; 'ii2^L^j;3^nsa"?M?te^^ML. * 

[0082] 

<T£«co#»> 

«\ KSy^^AO. 5mo 1 fcUtKnA/WMmo 1 fc£^U ;«1 
isW£^mm%f. 8 9 0 °CT" 5 BvfO^Etfc L-T , yf-^Anys'/Ph^BSfttl ( L i C 
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oo 2 ) i^mi. ifrm. ztii^mim o ummmzLK. 

nhnfzUi-^i^^i-hm^tm^^xxmmwM&iff-o^^ jc 
pvs7T4Mzm^Ktz\y^^^iivm^mm (Li c 0 o 2 ) <nx^h>v 

n^titzmmmn-t tx. ^hm^l i m n „ . 5 Ni 0 . s o 2 aa^*«a 

[0083] 

<W=, £WLiCoO 2 <0«£fr?9 4SMaii: s anOOfcLT^-y^iy^'y^ ( 

com. -$Mmm<7)-mzT >v s ~7 a»coie« y - f *jr y w ttfc . 

[0084] 

<nmcDim> 

ttz, llgtffc 0^mcOfi«^l*ll»* (Ml 0-17 

g) 96mmt, mtmt lx*-xv7t4x- <«f«KRSDG-H) is»$ 

t, te«fftUTxf-i/y-7"^^x>Jtfi^ftwT^U;«Stt* (B*^> (1*) 
HWBM-400B, H»«-40%) 1. 5fi*»fc> ttlOBEMfc UTtfJMWpioC* 

[0085] 

ftt"- >Jt>2 0S4S!t £ ?g£U N -^f-^- 2 - fn y h yfc4HR3-£T»a«* 
[0086] 

IV: 4-7;^D-l, 3- : M*V ! ?y-2-$y (FEC)=25:5:60:5: 
5 (mSJrb) cOW^-CS^LfclMcjSttfc:, L i P F 6 mm 1 . 2mol/kgt^ 
4 J: 3 K»»S-li-fc**«B»*fflv vfc . 
[0087] 

; tfVTwisy (pp) /^ijifi/y (pe) /#yrnt» (pp) ) %-ftlx 

fmix^mmmm. %®n&&{vv&: 17. 5mm) s^Rut. ^^mism 

Z&Siffi (US : 1 8mm. : 6 5 mm) fcftfc. 
[0088] 
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(2BtW2-l~J8fcW2-4) 

^wiafcM i - 1 -satw i - 4 1 iem^m^ii ix . %mmmz<xm 

m?z« 

[0089] 

(Jt«Wll-l~Jt«Ml-4) 

^V-? : 1 5 At m . fflfig ; PP/PE/PP) tftit. =l«it £Wf4tt# 

ILtt-fe^U-^ (W§ : 20j(im, If j£ ; PP/PE/PP) ^JB^fcitfilWi, **l 

mis?! i - 1 -mwi i - 4 1 H«<oa^*» o ji lt , 

[0090] 

OHKW2-l--Jfc«W2-4) 

JR; PP/PE/PP) CftiT, Mffiit^fi-f (WS : 15a 

m, «: pe) ^fflv^^t^Mi, ^mntt« i-i~nftwi- 4 tra«<oa 

[0091] 

(JttfiW3-l~JtKM3-4) 

■CtSfcO, H«flBS**t6j«^?Ltt-b^W-^ (*S : 15^m.««; PP/PE 
/PP) fcftit. JMMBt^flt^a^lLtt-fe^U-^ (WS : 1 5^m, « : P E 

. ^mmmmzdmrnmrz. 

[0092] 

(Jt«M«4-l~ifc«CRI4-5) 

fc i t awa, ^ti^timmm 1 - 1 . xttPi 2 - 1 . j»j 1 - 1 , jusm 2 - 1 at* 

it»J3-li:[Bl«^»^S0)iLt- #fl*ORffiSlZiK«ft*»fc. #»>tt«£lS 

1 fcijrt. 

[0093] 
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mzmmmz&x&t&^x, wtAWtm (%) wm^ 

[0095] 

2 5X^>aWI+fc:*5^T» BfffiWBE. 2 0 0 OmA-C^tSESWEEjtHSffW 3I£§I 
§ 1 5 0 0 mA^;t€«T--m««JS#3 VfcjfctS 4T€18tR*ttfV\ 
ttOigU:. HM?/PB*>lHEg*4: 1 OOlM^BtfafeMSU:*^, ifcort [ 1 
] teJ9ft«g*l§8*fr*ajU -ftSW (%) fcUfc. »&*ifclft** 

*M ?/H#ttff (%) = ( l o oiM tiimitnM*.) / ( 1->M ^ewftmt 
) X100 (%) - [1] 
[0096] 

<fBI^3-h£^tt> 

mi r ng j , mi^ii^smif roKj tuz, ®t>titzwm%imiii-&, 

[0097] 

n i x <o , *^Bj!«^HfcJS-ri»«^j i - 1 ~nttM i - 4 ftt^e»« 2 - 1 -mm 

W 2 - 4 {± , *&0J#koifc«0! 1 - 1 ~ Jt«M 1 - 4 . 2 - 1 2 - 4 &t>' 

jt«W3- 1— Jt«W3-4 tmix . «-*wtffifc*j^-c, «xfciM tivmttt 
£ ?c s 1 - 1 1 - 4 at/^nsM 2 - 1 -mmm 2- At, mm 2 

-l~Jt«0!2-4fc;bM,vc, ^^M^^NV-^rM^ti^.. 
[0098] 

(»M3-l-»-4) 

mmi -2tm^mmmix. mm®mz<m&*w<:. 

[0099] 

SMSrgE^f^ t j,mt, uttiH i - 2 k mmm**} mix, mcommnm 
mmtz. &Mcottmimmi-2cDtt®kmzm2iz^t. is&mmzw * 

[0100] 
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(/am) 




(%) 


3-1 




19 


\ 


82 


mmm 

3-2 




18 


2 


87 


mmm 

1-2 




15 


5 


89 


mmm 

3-3 




12 


8 


80 


mmm 

3-4 




6 


14 


71 


mm 

3-5 


vU*J 


15 


5 


87 


mmm 

3-6 




15 


5 


86 



[0101] 

m&m^mmz. tJtmmH&Ttm&tixii, pp/PE/pp^Hi-fe 
0?&ijsffl±rtv~-9 i,z\tKx\&< . mmmt>m< ^-ofc^z+^ui-^M nv<r> 

mm^YX^vvrzfrXhhb^l hixh, 

* tz . mmm i-2tmmm3-5 mmm 3-6b*sm Lmmz , ->m ? m 
mzmi^m^tz, mmmM. nrnm^x-m, wz>u>y-tvmt 

[0102] 

mmmizm o s m^-tx o iz^mmmzim^mim^m^tzz 
tmm, mmmi-2tmmcomtrmmix. #« 

[0103] 
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(%) 


mmm 


7 


72 


4-2 


10 


88 


111 
1-2 


20 


89 


mmm 

4-3 


30 


83 


mm 

4-4 


40 


68 i 



[0104] 
[0105] 

(3lfeM5-lH»J5-4) 

WM&xwmzitx* mmm<?mizz-&zuc« ) zttamt. mmmi-2 
t mm^mmm mix, mwmw\mz<xn:mwz . 

$r*>ofc. #M^tt«*Hft^Ji~2c7)tt«i;it^4(;*-t, ifc, JdEHttfclM? 

/Wfttfi^sig • saiu:. t»tn)t*s**ig4t^E-rs. 

[0106] 
[i£4] 





(%) 


(%) 


MM 

5-1 


0 


62 


SifcM 
1 -2 


1 


89 


MM 

5-2 


2 


90 


5-3 


5 


82 


MM 

5-4 


10 





[0107] 

214 J: 0 . a«^JtfcH I»*-*>7 r 4 '<-tf>£#JtH; l -5%XfohZ. btmt 
[0108] 
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v^A, ?t?A, -?yffy, ~»;lr)l>, M, SIS, tf'J^A, i/'/kri-^A, -jj-y, 
[0109] 

f*&ftfcftflBSftM9*8 OMJWti: , IT AStHJS ( nyifll K 

s - i 5 ) i mmt&XVT-ki-uyyy 7 ? 1 Mgflfc s *S»li: 1/CjK»J 7 -y-fbt" 
U r> 5*fiSt £»£U SJWCfc 6 N-^tf-^- 2 - t°D >J F y^K^-fr-C , ft 
««*t«LTliSStiWl£ff«-f SCtfcJ; 9ft*U:. WHiSatW 1 - 2 fc H 

[0110] 
[«5] 





ma 




(%) 


Kifl 

6-1 


50Sn-29.4Co-19.6C 


*y 


73 


mmm 

6-2 


50Sn-24.4Co-5.0In-19.6C 


*y 


75 




49Sn-23.4Co-5.0In-2.0Ti-1 9.6C 


*y 


76 


Bttfl 

6-1 


50Sn-29.4Co-19.6C 




57 



[0111] 

[0112] 
[0113] 

Klct/t. #&nJWi, ±5i^0<, *SRJHI«fcLTy?-*^fcfflo**Sfc»** 
t«tW4\ #?6W«08BS«J§«tt, -t-bU^A (Na) SKtt^rU^A (K) 
<r)m<r)T)\s#V&R. inis+rJ* (Mg) gL<ii#/lo">A (Ca) frif^T/l^'J 



(23) 



#192008-305662 (P2008-305662A) 



mmcom-tcmw] 

[0114] 

[ hi ] ifWM^wn.mnzj'Kmmw. i comtmrnx & o t . ^mm^Kmrn-m 
[ii2] mi^iKmm-irmmmmmnMfan-mm^ix^tmmmx' 
[03] ^mnco4frknmnz.ixmmm2<r>mtmmxfcox, j$.*-hmz&®& 

[04] 03 fc* ItiWmfr?) I v - I v»t^-jfc«sea<P5:BffflHT*S . 
[0115] 

i2-s^#«if. i2A-fa?«, i3-mmm^. \A-n 

Xtrvb, 1 1 6-jEg'J-F. 2 Q-tHflFF 

. 2 o A-*entsft, 2i-iEB, 2 1 a-iehas*. 2 1 b-jewsmm. 22 

-flffi, 2 2A-fi««flc, 2 2 B-Wmm%m , 2 3-##WM«, 2 4-HJi 
•fe/'CW-^. 2 5-#?L«a»Ji. 26-«St-7\ 3 0-«-«fflW, 3 




(25) 
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(51) Int. CI 



F I 



T--73-H (##) 



H 0 1 M 4/50 

H 0 1 M 4/52 

C 2 2 C 13/00 

C 0 1 G 53/00 

H 0 1 M 4/02 



(2006. 
(2000. 
(2001,. 
(2000. 
(2006. 



.01) 
.01) 
.01) 
.01) 
.01) 



HO 1M 

HO 1M 

HO 1M 

HO 1M 

HO 1M 

HO 1M 
C22C 

CO 1G 

HO 1M 

HO 1M 



2/16 
4/38 
4/58 
4/62 
4/50 
4/52 
13/00 
53/00 
4/58 
4/02 



102 
102 



1 0 1 



P 

z 



z 



A 



103 
101 



K#«Eii!f iTg7#i^t v--mi&m 

F ?-.£>(##) 4G048 AA03 AA04 AB02 AB04 AC06 AD04 AE05 



5H021 CC04 CC17 EE02 EE04 EEQ6 EE07 EE10 

5H029 AJ05 AK01 AK03 AL01 AL06 AL07 AL08 ALII AM02 AM03 

AM04 AM05 AM07 AM16 BJ02 BJ14 DJ04 DJ06 DJ08 DJ13 

DJ15 DJ16 EJ04 EJ05 EJ12 EJ14 HJ05 HJ12 HJ18 

5H050 AA07 CA01 CA08 CA09 CB01 CB07 CB08 CB09 CB11 DA03 

DA09 DA10 DA11 DAW EA10 EA12 EA28 FA04 FA16 FA17 

HA05 HA12 HA18 



